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(54) CODER AND METHOD FOR IMAGE DATA. AND STORAGE MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coder and a method that can 
select optimum filter in the case of coding through wavelet transform 
which includes plural kinds of filters. 

SOLUTION: The coder is provided with coding means (105, 107, 108) 
that code image data and with an output means 1 10, that outputs 
coded data of the image data. The means 105 performs discrete 
wavelet transform by using plural kinds of filters for the image data to 
generate coded data per filter, and the output means 1 10 outputs only 
the coded data of the shortest code length. 
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^ *^ f. ilS^ ^ - o 7 -f -lu ^ ic J; s Jiife X - b >v 
ffirSE^^^b^iai*, ^<», ttrBEB^T^—stic^LT. # 

•S^^^bT-*— ^ ^mtiV -f Viz'? Slc^fiJc L, 

p. 3l« * -o 7 ^ ;u ^ ic J: ^ Slife -t? X - b -y 
h^l^^^T^^S^^t^^^b^Si:, 

StrlEiS^^b^lftl*, ^if), ItrlEB^T^— flcJtfLT, =& 
'5?«)Hfl8E7-i';u^lcd;^HiIffiJliifct7x-:/U-v hSlS^ 

Ti^/ KS W iJi-tfeO) ±fel ft A<g t, * Uflf estt* 't7 X - 
t#i![i:^^a#1b^Mo 

> h □ t°-^t^^b$■^T 3 c i -r •511 1 

3 (7)^,^t";t^*^(c•a«E05^^^bS«„ 

s<D^^t7x-:?u>v hsit^is^^/s-r^m 1 <D^^ 

S^^bRUtniv hP e— W#1b$fi-5ll2®1?#^b^lS 
H(lt£m2co^^'(b^lSl*. flsB^^'t7x-::? u-v hSlt 
tfe':7x-:?U-:/ h^j||^ife(7)^Vlc*tLr, fiiBS^fbS 

e. 



fb^gt, 

hP t°-!^^^b*^TL^. HfrSEH^f'-'S'O^^^bT^ 

-:S!^±)St--5m2a)^#^b^lSi:, ^IS^. 

^^ic^ ur HfjBE*T^bst;iii> h p e— ^#^b$-tT5 - 

— ^U-y h^j^^iSfeO-y-Zf/O KS«)j:> hP t°— O^F 

^|-d:S^iJ!'^x-7''u-:^ h^^^^^TL^, 1515:7 ^- 

hP t°-^^^b^^T^,^. mmm^¥-'^(Dm^vc^' 

^jt^8fca)(iy*<St,;*;^^fBti5fi^tfe't7x-:?u>v 
i^^lSfe(Di«f(cS* L-cttraES^^bSt/Ji^ h p \d—W^it 

^ A\ t) M tR ^ tL fc - w 77 -1- ; u ^ ( c J; ^ Bt ife X - u >v 
hSlS*ff5^ia*#i^, HfrSES^f'-'S'Oft^^bT^- 

^S! ^ i jtr -S ^#^b^ia i , 

Huta^^^bT^-^ lc^^^;h.S;*;^ ^ ^ tg^T^tS^^ 
#^b^«„ 

m^JM 9 ICBB«(7)»-^^b»Mc 

oicia«a)^#^b^s„ 
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filEi±i*xs-ei±. :K=b^-^iS:a>*ai,NStrHB??^^bT'-'Sf 

h^^*ff5xa$-^t-^^^bxS<!:, 

Hfrtaw-^ibx^i-cii, ^<!ft, BtitfiH^T^'—Sfi-^ifLr, 

mII£S*XX^S-eii. HilfE-y- KcD^lcf^^^^^bf' 

-lu ^ A^ ^ iltR $ ;h.fc - 0) 7 ;u ^ (c d; ^ ^ift -t? X u 
V h*^$■^T5xg$•^t^:^^^bxigi:, 
HiiaEP'f;U^^^tRt--5]g«Xfii:. 

Hfrts^^'(bx?i-e(i, ^<ft. HfriEiii^T^—S'ic^LT, 

#^a)fItfi7^;U^S!|cJ:SfItB^^'t7x-7?'U-v hftit 
\-^m%^^mtiy ^ file :t file L, 

itiias^i^x^s-eii, fifEllii!t7x-:?-u-:/ [~^mmm.<r> 
+)-7>/<> KS(75:»ifefl)q^K)fit*<St/h^L'>flEKtift'^x 

[if mill 6] mtm^itJim-cit. 

<bJtt;j:> h □ t°-^#^b^ft3 c i: ^l^figjir-rstf^ 
3S1 3 75S1 5(7)l,^-r^^*M-^E«^(7)^f^fc:^;±o 

^s<7)jitfc't7x-^u-y hSit^is^^jjE-rsmi (7)^? 

^^bx?i<t, 

hP t°-^^^b^=fTd^2CD!»^^bxSi:. 
mtsm 2 cD^^^^bxfl-eii. BtltSgtift't7x-:? u-:/ 



^■fbxSi:, 

HfrlBgfife'^x-7''U-:^ h^j^fl^ijlcs^ LT. i^lbJttj: 
x> hP t°— :^#^b^tTLV flffiiii'ftT^— ■SiO^^^bT^ 

'^x-:? U>V h^jS«Sfe(7)5*.. fisB^^lbT^-^Siro^ 

oi^ics* LT HtraBS^<bjit;j:> h p ^—mmt^'^o 

a)q^tS)fitA«St/h$L^fjtSgti^j't7x-:^^u>v h^jt^life 
(7)^^ic^Lr. ffitE*^^b^it>'3:> hP t°-W^^b$■^T 

>iu-S!|cd;-SSIiSOx — TT^U-v K^I^^^tL^, ftJiE 7- -f -iu 
•f-^bx^it, 

x> hP t°— ^^^b^-tTL'', ifriSiUtT-'— ■S!(7):^^'(bT= 
fflrsEm2(D^-^<bxst?(i, ffisE7-f;u^S(7)ffirfaSlift 

i~*it^ift<DtiyA<st^#'EfHfrfEgt^'t7x-:?-u-:y h 

*jS^Sfe<Di^lc>* LrH>ItBM^^bSt;x> h p t°-^# 
^b^ff a C <!: *!t$Sk<!:^-5??^^b?5ji„ 

•> h*^t^^T5x?i^#^^. fitBiii<tT-*-^!a)^^^bT^ 
—Jf ^ *JSt--5!^#^bxS i: . 

HtrsBiMtRxfir-i*. m^ttitcm^nmt^—s'(o:K^ 

^^^b?3;±o 

[» ^JS 2 2 ] MBEoSIRxS-C'ld:. 

HfifE^^^bT'-^ ic^f -5 ffrlE:? -f -Si ScD^ 

±S)-SMM-efco-c. fif£iiS^T^-^S!<t. ^(O^^it^ 
—Jf^^^^bLfeS^T^— WFel^MP^^t-^iS) 

If*il2 1 lciE«<D^#^b73;4o 

[sfm:«2 3] HtrSEti^xg-ei*. BfrSS^^^bT^-^ 
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x-z?u«> hSiS$■^^TL. H^IfB7^';^■S^S(cfItfi^■§■ 
{bT^-'S'^SjSL, 

fiIsai:^^ISl*, a=fe,W#fta)Si^fiiE^f#ibT^— Sf(7) 

^ ^ tti t- ^ C t t f 5 tBtSJSft c 

[SS«il2 6] lii^tT^~-^$-^#^bt-^/--46lc, zi> 

IS*#tW^^b^ia, 

StrlEiS^^b^lftl*, ^if), ItrlEB^T^— flcStfLT, =& 

ezL— s»^. 

fa*#t;^#^b^lS, 

p ^ A ^ tafi L tali tt; -e fe o r . 
Bijsa^^^b^fsi*. HfiiBiii»T-*-^icjtLT. =& 

^T5ci:icj;y. fiaaiii^T^— S'Oltife'^x-zSfu-v h 

fisajH*J^^iS(*. fisasiife'^x-7?~u-v 

Kfi05i'St<7)^i4)fit*<ro=fe.'h*L^Hfr5ESSiSf'^x- 
h^i^fiifeic^^fisaz^-f-iu^r^as^-r'S-t^ 

[if*ii2 8] Huia^^^b^isi*, mtm^o=i^-y'' 



2 5 7!iS2 7CDl.^-rtl.AM-iatt<7)iaii*iStto 
tin. — ■51^. 

H?iam2<7)^^^b^lSii. fi5a8ttfet7x-::? u>v h^lli 
m^(D+)-zr/^> Kso^i-ifeOT^iafitA^Mt/h^Ft^fflrfasi 
ife-i^x-^u-v hSis^is«i^ic3fefLr. BtrSBS^^bji 

[it*3S3 0] B^T^-'St^^^^bt-'Sfciftlc, zi> 

tf 

X — h^j^^trLV flta:? -< ;u-5iS«)BtifeO x — 

fita^S!Ox-:/u-v h^j«i<i^«ft(c*tLr, MT^bRut 
ji> ho\d—n^it^m\ ttifEH^f'— ^w^^^bT^ 
-^*ij?)ct-^m2a)^#^b^lS. <t L-c«tg^F-a-S:7° 

P A^ la^ LfcBE^^t*:T' *. o r . 

Hutam 2 (7)^j^^b^®i*, ffiia^ vu-? sa^Huta^^o 
x-:? u>v hSSi^Siiw^*.. Btjsa^^^bT^-^Siaj^^ 

Lrmass^<bjit;j:> h p tf—m^it^no c 

i:$-#ai:t-SHai$iS<*o 

X — hSi^^SfeCD-y-^/^> Kfi<D3:> hP e— <D 

:zt^<^witr^mmm3oiztmmmm{^o 

I— ^'u-v hMm^niK fita^-f ;u^s<Dgtife'i'x— 
hP t°— »^^b^^TL^ fisas^T'— S!a)^#ibT= 

— S»$-±l«t--5m2(D!»^fb^g:. <!: LTM«6*-H:i)7° 

p A $aa^ L fcaE^stt*:-e $) o r . 
Hfifam2(D^f^^b^isi*. ifrta^-f >iu^S(7>HfifaSEift't7 

jg^ifeoji^icj^ urfjiBS^^bst/xv h p e— ^-^-fb 
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[11^113 6] muy^ ji^^izit. mmmy^ji^^t 
[0001] 

itizML. mz. m.mmm<r>y^j\.^{z^^^ji-:f[y 
[0002] 

m^mmn m\^. ^^[z^mmm^t^'^[z^<<Dmm, 
^-t-Ay-cfcy. ^(Dmmi^mm'Bim.-t^mz[t¥-^ 

mm%x\zuhti^of^mt^^^o cc7)fc(j6int(DSfs 

n<D'^\tt^^%mziEmy.mi^mm'x:m^(D\H^^^w. 
[0 0 0 3] -mz. nt'^m^^iuz^i'^x . m\^^— 

CDiSffi^^^^bCDJiffilc. ISO/IEC 10918-1 ITU-T T. 

[0 0 0 4] ^fc3S^£. iii«T'-'Sf(7)^^J^^l^-r^:^ 

m^mmmxm^^^^^tt<-^mx&^^tm. 



[0005] ^(r><};:5td:Oji — Z^l^^:^h^m^^omz 

it. miik'r-^ ^m^(Dm)&m^miz^7^m^^fzisb(Dy 
^ ^<oy ^ )\^^ izitm^commt^ 
fey. ^H-^M-^mtmtji^fzdb. ?f^it<o>im.ttd:^ 
iii«^^#^b(Dge*i^(Cci:or. mm^y ^ ji^^itmt^: 

[0 0 0 6] ^(OfziSb. ^^^^'^'JO 

m^tixi^^o 

[0007] 

ttd:^mi&'^¥t^it<DB&im^Lx. n.—if-tmiSiU 

[0 0 0 8] ^*or. mm^mcoy^ 
)\^^^%t^^jL-^\^v h'^mz^^m^itizi^i^x. 

[0 0 0 9] 

mt. mmMmoyy^ j\.^iz^^%mo:L-:f[y^>j 

X. ^^(DmtEy^j[^^{z^^mtE%m^:L-:f[y^:^h 
^i^^h^tl. mt^y ^ ji^^mizmtm^it^-^ ^± 
jsl. m^t^^ti^mit. »t»^«cD^aL^HfrlE»^^bT^ 

[0010] ^fc. :^mM{z^tiit. mi^^-^izy^L 

X. m^mm<oy ^ )\^^i)^ibmiR^tifz-<Dy >c ji^^iz 

tm^it^mt. "f^. mtmnk^-^iz^Lx. 
<om^y^ji^^iz^^m^mm^:L-:^iyv hSj^^^r 

^^it^-^^mt^y ^ j\^^mz^mL. mt^miR^^^ 

[001 1] ^fz. :^mMiz^^{t^ mi^^-^iZyi^L 

X. mmmmoy ^ ji^^t^ibm^^tifz-oy ^ ji^^iz 

^^f^Sft^tuiE^'f ;u^S[c±j5EL. mmmiR^mt. m 
^^&^t3^)<mt/^^L^H^^tE^iife'i7x-:f h^i^mmz 
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[OO 1 2] Sfc, *f|BBIc<fetLli\ H^t'— -SilcJt L 

'n5m2<on^it^i-&t. ^m^. mam 2 (on^it^ 

[0 0 13] Sfc. 2f;flWlcJ;HIS. iS^T^— Sflci^L 
tiffin ^ ;u^ScOBt^t7x-z?'u-v hSltfSSfe 

^TL^, itItaH^T-'-^(7)W^^bT-"-'?$-*)5Kt--5m2(7) 

X — h^j^f^gft<;)i^|cStLTHtIteS^^bSt>*J:> 
[001 4] ^fc, *^BJICcl;;h.tf, iH^T'— 'S'ic/t L 

^^js-rsmi o^^^b^st. maEJ!iife':7x-:?b-v 
n'^it^mt. ^mfi. HtTBEieacDi^^^b^Si*, HtrSE 

ROTjiV h P t°-^^^b*=?T3 C t ^#«<!:-rS»^^b 
[001 5] *f=. :$;ig0JlcJ:;h.li. IU^t'— ? icS^f L 

S^^SIi. ti^5?ti.fcmssW#1bT^-^S'®>;#$lcS-:J 
L^THfrta:? -1- ^iStRf-S c t ^ #«<!:-r •S^^^bS 

[001 6] 3|s;^^lcd:;tx(*, S«t^-'S'^»-^ 



iitrsE^-f-'i/^'(cd:^ffisES5tife't7x-^u-v ss^^$•ll^T 

BfII£7'-<;U'S!S(zfjtS^f#^bT'— ^*iJSL. fiia 
tbj'ixfi-eii. st^^«(7)^SL^ifrisw^^bT-'— -SicD^^ 
^ai;^^-^ ^ i ^Iteifi: t--5^^^b:^j47b<il«^Fti-5o 
[0 0 1 7] *fglBlcJ:;h.(S. B^f'— -Sflc^fL 

cfc^SES'^x-^'u-v h^j^^^Tox^i^^t^^^-ibx 
St, fJlB^-fVU^^M^Rt-^iliWxfii:, fj 

•5»^<bT=— ^*StriEz'-f ^u^Sic^jSl, ffirsaJHlRx 

S=b^#:g(7)SL^HfrfE«^^-(bT^--S!|C^^HtltB:7-f 

[0 0 1 8] *^B^(Cck+l.l*\ jS^tT^-^lCji^ L 

d;SBlifeOx-7? u-:/ h^j^^traxfl^-f t^#^bx 
S<t, HtrlB^^VU^^m-rS^^xfli:. ^^i^, M 

tBW#^bxfi-eii, ^■ib, HfiEiiiitT-*— -^Ic^LT. # 

^T^-tiCcfcy, fitaiii^T-'— S!a)||tfe'i'x-:^fu-v h 
*lS«lffe^HfrBa7-f -lu^Sic^iiEL. Btrss^tRxfir^ 
(*, HutB^^Ox-:/u-y h^j^«Sft(7)H± KSO) 
»tfea)¥KHt*<S=t/h$L^fi5fi^iSit7x-:? u>v 

#^b53ji7b<^«*tL*o 
[001 9] *^Bj|rcbtL(i\ iS^T-'-'S'l-jSf L 

n5m2om^itJimt. ^-^^^ mtim2(Dm^itJL 

^j^flifeOJiSUcStLT. HfIfB«^<b:Ri;x> h-p t°-^ 

[0 0 2 0] 3^:S§WlcJ:4r(S. H^t^— IcS^ L 

$■^Tl-\ fUB^-f ;u^Sco^ifct7x-:/u>v hSlS^ifc 
^±jSt-*mi o^^^bxst. fiaEjSife't7x-:?u-v 

m^\tiLn.t. fitBm2a)^#^bx|i-ei*. fi 

lE^-f ;u^Sa)Hfrss5itfe't7x-:5fu-v hSlft^lffeoa 

*>, fIfB^#^bf^-'S!cr)^#:^!5<St.'jN* <^i:.5fIlEBl 
^'^x-T^'U-:^ h^j^llSifCDiSKcJ^ LTfltlfSST'lbSO; 
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[002 1] ^fr. *^0J(cJ:H(i. MiSi^—^iz^L 
[0 0 2 2] ^tc. *f|0J(CcJ:H(i. M^T^-^lc^L 

[0 0 2 3] ^fz. :^mMiz^H{t. mi^^—^^^^ 

^^^^b^lS. HfrfEli«T^-^cD^^^bT^-^*ai:*3t- 

^t±j;b^lS:. <t Lr^lt^^-t^-S^^p^^^^A^-iEfiLfciE 

^iz^^mtmnkO:L-:fiy^:j h^j^S-H^TL. fJtE:7 

it. St^■^:^C7)*Il^fTlSS^^bT^-^C7)a^^^±J:bt-^ 
[0 0 2 4] ^fz. :^%BMlz^H{t. mm^-^^W^- 

it^^fcdbiz^ =i>ezL-^$. mm^-'^izyciLx. 

giti^x-::^^u>> h^^^^^T^^l^^^i^^^^-fb^lS. 

mmy ^ ji^^^miRr^miR^^^. tLxmm^-\±^y 
p ^ M^^tm L fcfEISig<*'r? fc o r . fj lE^^^b^lS: 

it. "^db. mtmi^^-^iz^Lx. ^^(omtEy^ji^ 

^iz^^mmmo:L-:fi.^y h^i^^no^tiz^ 

y . <i.-td:< tt—zxDV-^^yO KcD^^V-lcf^^.^^^^^bT^- 
[0 0 2 5] ^fz. :$i%BMlz^ti{t. miSi^-^^W^ 

it-r^fz^iz^ =i>ezL-^^. miSi^—^iz^Lx. 
mmimo y ^ h>miR^tifz-<Dy ^ ji^^ [z^^ 

HtrfE37^>iu^$-aiRt-^astR^is. tLxmm^-\^^y 



p^^A^is«LtriEii$x<*-c&or. Htris^^^b^is 

it. tufEiHtT^-^[c>ctfLr. ^^(7)fjfE7?^;u 
^(Ccfc^tufEltti^x-::>^u^v h-^m^'iTo^tiz^ 

fjiEll^tT^-^cDlftiiOx-^^^u^v h^iSLf^ife^fj 
BE:?-f ^U^SIc^jSL. MBEiStR^ISI*. tJIEStife't^x 

t /J^ ^ I ^fj lEgtti ^ X - u h ^l^f^Sij [ c ^ tu IE :7 
^ ^ilti^r ^ ^ ^ T ^ lEitii^^^b^ilfit ^ 

[0 0 2 6] i^^^Bjiccbtiii, mm^-'^^'^^- 

=fc 'J^ ^ I- ^ HUtE^^ OJi-^fLy-Jh^mmmOMz 

[0 0 2 7] ^fc. :$;^BJlCcfcti.l*\ mi^^—'^^n^- 
itTi>t-tblz^ zi>t°i— 5!^, iiiitT-'— Lt, 

HUtS:7-<-'l''S'fi(7)^llii'>x-7> U-;' h^j|^^Sft$-^ 

fiE-rsmi ro^^^b^is. fi5E^iSit7x-:? u>v h&m 
msEM^T^— s» ow^^bT^-'S' ^^js-r •sm 2 ow^^b 

HfrsB8itfe't7i-:?u-:/ h^lt^^rod*.. mrsE^^^bT^ 

^b ^ ^T 5 ^ t ^ i^gi! i: t- S tEti ;h. ^ o 
[0 0 2 8] *fg0^lcj:+i(i. B^lT^-'S'^i^^ 

t^, HuiE^-f ;u^fe(DgtM't7x-::> u-v h^ifeisft^-^ 

m-t^m-iommt^^. tfrsEit^'t^x-T^b-y hs&^si 
«^i-jSfLr. *^^bRi;iii> hpe-^g^^^b^-^rLN, 
H?5Es«T^-^ (ow^it^-^ ^±m.-r^m 2 co^^vc 

^Wl. <!: L-Cli«E*-t±*^py^i*^aE^LfcBEIShj®1* 
■efeoT. mffim2(DW#ib^sii. ffrSE^-f ;U'S'S(D 

HfrIEgt^'t7x-7*'U-v HflfESE^'t7x 

-:5^u>v h*j||ftifeco(iy7b<gt:;^^/d:flfEBlife'^x- 
hSife^lSfe(Di^ics*LrHfr5BM^^bRt;3i> hP 

tf-^#^b*^T5 c i: -rSSESiffitt^^SW^ti- 

-So 

[0 0 2 9] ^fz^ *^0^(Cct:tL(S. mtT^-^*^^ 
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[0 0 3 0] 

[003 1] ^mstefl^^-eii 8 h<r>=Ey o um^^ 
(c8 hj^^^cDe>v hife-eat-^y ^ Pint. ^eiM* 

#-lil^lCfcMt^^feJ$5^ (RGBXL a b/'YC r C 

b) ^8 e^:^ hTr^iif'S^^-cDg'Mlj^tS-^f^^bt- 
^ti^^tir^^^bmiS J: l^o 

<m 1 a)IIJ£cDJi$^>lll 1 (i. 1 cDHSfeJf^SS 

<h LTCDM^t^^^^b^M^lll^LfctcD-efc^o 
fciNT 1 o 1 (iiHtA::tig|5. i o 2 (i^ -f ;u^StR§l5. 
1 o 3[i/<*>3?T A. 1 o 4(iiiHST^— -S^lt^ffl. 10 

1 o 7(*f3^|feS^^ba5. 1 O 8(*:c> hP e-^^^^b 
§15. 1 o Qli/^^vT'r c. 1 1 oiiiHt^^^^bT^— ^al 
tRSR. 1 1 1 (iM^S^^bT^-^itfiSB-r^fc^o 
[0 0 3 2] mm,X^^^ o 1 ;6N«^^^^^b^^<h 

>Jill(cA:^^ti^o ^Lm^T'— A 1 o 
3(c*&«$ti^o zcoiHtA:tig|5i o 1 (i. 

-v:!-. ^^CDtl^t^M. lIclMi C C D fj: 

M. ROM. /\— Kt^^TX^. CD-R0M*(DIE^$$ 

[0 0 3 3] ^-f Ju^jliRai 1 0 2(i. iHtA:^]§l5i o 

HUtT^-^ ^m^om^&^^miz^^mr^fzdboy^ ;u 

[0 0 3 4] ^j:fc*IIJS?f^FJ[c^bMt^li«^^^b^M(c 
it. y J\^^ Aty ^ Bt^m^ibtixi'^^'botT 

JtfXTIc. ^^>IU^ A«i:7'-f B^ffiL^r^x — 



mm^-^m h^^m^m) ^^fo 

y-()\y^ A : 

r (n) =0. 02675 {x (2n-4) +x (2n+4) } -0. 01 664 {x (2n-3) +x (2n 
+3) } -0. 07822 {x (2n-2) +x (2n+2) } +0. 26686 {x (2n-l ) +x (2n 
+1)1+0. 60295x(2n) 

d (n) =0. 09 1 27 {x (2n-3) +x (2n+3) } -0. 05754 {x (2n-2) +x (2n 
+2) } -0. 59 1 27 {x (2n-1 ) +x (2n+1 ) } +1 . 1 1 51 x (2n) 
y^J\y^ B: 

r (n) = (-X (2n-2) +2x (2n-1 ) +6x (2n) +2x (2n+1 ) -x (2n+2) ) /8 

d (n) = (-X (2n) +2x (2n+1 ) -x (2n+2) ) /2 

r(n). d (n)(i^x-:^^U^v h^j^fl^ife^lj-efcy . r 

[0 0 3 5] y ^ ji^^ A^mi^^mwitmm'^.wiz^^j 

y ^ )\^^ B^mi^^mw{tmm.(o§kwtiyy hmwiz^ 
^jmm^H^(Dt:\ y^)[^^B^mmMy^)\^^t^ 

[0 0 3 6] :^mmmm[z^i^x{^. ±tE<Dcfc 51^20 
(oy^ji^^t^m^^tixi^x. m^^—^(o^mt^2. 

Wi'r'oo y ^ A^mi^^^^it^^^itAtnis. 

[0 0 3 7] m^^^\tn'-'^^m.^^^Z.tX%i::>id 

m^T^-^^i*$&«#m^T^-^ (lossiessm^T^- 
i^«#m^T^-^ (lossym^T^-^) tn^s. ^fc. \ 

OSS lessm^T^-^ y tUf lHt^^^bT^->5? 
-^^^^\t^\Qss\ess^^ittmS. I ossyffi-^T^— ^ 
^ <^ y l±iriii«»^^bT^-^ ^^iSct-^i^^^b^- lossy 
W^^bchPf.bto losslessi^^^b-ei*. SISM^? -f >iu^ * 

[0038] jivyr A^ o sizi^m-^^xi^^m^^ 
— ^(*. M^T^— ^1®¥gp 1 o 4(Cci: i'j/<*>:7r B 1 o 

[0 0 3 9] %l%L^:L-y\^v h^j^g|5 1 O 5 y^ 

^u^iltRSPi o 2'CiltR^tifr^-f vu^^ffiUNT. 
yrBA o 6^c^&$ft^tL'tl^^l^^T^-^^c^Lrglife 

^x-::^^u^v h^j^S-fTao -eurgfti^x-T^^u^v h 

l^^iS^J?-Siifc'^x-:^u^> h^j^^iftfiJA. 

^x-:^V^> h^l^f3^gfe^ijB<ht-^o 
[O O 4 O] A. B(i— ;:JJ7uOt^— ^(c^-r^ 

fflLr-;:^7t;CD^1^^^T5 C<^fCck 1112 (a) (Dm 
?Ei:LL, HL, LH, H H(7)4 0(7)tl-:^VO K(c53^tljf 
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|H] i:4S[z4ocD1^::^V<> Klc^^^it (112 (b) ) . 
(1112 (c) ) o -^fti oi^::^/^> K^^t^o 1 o^icD 

1^:^/0 K-^n-^tLlC^LT. m2 (c) (7)«fCHH 

1, HL1, ■■■t\^.s>sZt{z-r^o ---e. #-t^:^v<> 
HHi, LH1. u^;u2CDtH::^/<> K(i. hl2. h 

H2, L H 2-C:fc'g)o *fcL L-»:^::3^/<> Kli. U/^>ll/0 

[004 1] 1 oflcD-y-^/O K(i. l^oyr^/^*^':7r 

B 1 O 6[C*&3Sft^tL. LL. HLI. LH1. HHI, 
HL2, LH2, HH2, HL3, LH3, H H 3 (DJUl 

[0 0 4 2] i^Mm^it^ 1 O yTrfi. /^^V^T B 1 o 

L. M^^b^Ofit (f^SfeM^^bfitA) $-3:>hPe-^ 

^it^^ 0 8^t^ti-r^o mmu^x. za^mmaymr 

[0 0 4 3] 

Q (X) = f I oor { (XXq) +0.51 

fflL. ±it(Cfcl^r floor {XI (iX*®^^^L^R 

a^^bX^^>:7°<t(D>c^|^.$-|l]3(C^t" o lllfC:^t-«(C. 

(HL3. LH3. HHSm) (OyjiZ^ :K^l\mTit7. 

[0 0 4 4] x> hpe— ^^^b§|5l 0 8-e(*. Atl^ 

^bL. ^> hP e— ^^^bMA^^jSf ^(Dic>h 
p e— ^^-^-^bMAIi. /<^:y^rci o 9 (ctH:^$ti^o 
/<*v37r c 1 o 9(cA:^^tttrx> h p t°— ^-l-^fbfilli 
I114 (a) [c:JF^tiriN^c!:a(c. t^T^VO K*eTr3fe 
^^tL^o ^Lr^(7)5feEI(C(i^4 (b) ^C:^^;t^Tl^ 

^tL^o 'Sfc^^v^lcli. lii«A:tfgpi o 1 [zXti^ti 

fcm\%(D-^^ X. m\%t<2.mM\^xi^^t'^§^ Mint -e fe 

^;6N$-^t-^-f :7°?Ei:^^Ott$&. ^lHt^^ 

[0 0 4 5] ZCDiil^t^^^bT^-^;6<±/5)c^n^^r4^ 
Lr?J^^bB;{)<IBji&^tL'5o 



[0 0 4 6] mmtBit. B^■ffll^rS^ife'i7x 

h^j^$-^Tai^^^^^bA<h^:b'§)j^J*?tj:i^o 

^^\tB[Z^l\X. IC> h P If — ^■^■'fba^ 1 0 8;6^^^/< 

>>3?r c 1 o 9(ciL> hP e— ^^^^bMB;6^^aJ:^^ti 

-^Lrx> hPe-^^^^b^tB;^)^^ii^«»^^bT^- 
^ B;6^^^iS^ti. 1 o-e/<^:^^TCi o 

9[cfc^ijjtr^^^bT^-^ A ^Mitr^^^bT^-^ B(7)^ 

^:^;6<J:b$5$tL^o ^ Lrr^^:^;6<^lt^il^ti*^^bT^- 
^3{)<iii«^^^bT^-'$fiS«gpi 1 i^ai:^j^tL^o 

[0 0 4 7] M^t^^^bT^-^iH^ta? 1 1 AXit. Xt\ 

L A N > ^ — X — X l^ ^ c i: ^b^-e ^ ^ o 

[0 0 4 8] Ji>l±iH0JLfcct:5fc. m 1 (DUSteJf^llfcfc 
^lil^t^^^^bT^-^(D;*;^^;6<J:b$5^tL. »^«:6<Sal^ 

iij^tw^^bT^-^;6<tij;b$ti^o ^d:fc\ ^mk(omm\z 

[0 0 4 9] ^fc. ±ism 1 oHjSfiff^l^-efi. i^^^b 
A. m^itBx±x<r>m^^—^'tmi^xm\^^^it^ 

ti^2 0(;)lHt»^^bT^-^(7)»^S$-J:b$5L. iHt» 
^\t^—^\^ti^A 1 1 ^ai:^"r^iiHiiJ^#^bT^-^* 

[0050] 2 0(DlHtT^-^CDgftS^x-:^^ 

U-^v h^j^f^ife^ijlcfclt^ L L^t::^V<> \^f£[-jr^^^\t 
L. m^tl^L LH:^:^/<> K(7)ll«»^^bT^-^(7)i!?^ 

:^^J:b$j^L. iHt^^^^bT^-^t±J;ba5 1 1 A^\!i^t\-r^ 

-fvu^^ffiHf. xii. --^(Df^. m-^mizm^-t^^o 

(cLrtJ:<. ^/c. KcD<?f^^^^^b L feint 

licDT? ^ ^ffll^r 2flli(Dll^t^^^bT^->5? 

[005 1] :^m^WmX[t. }\y^t^h^^-^iCl 

»ajL. 5>^^i^fltMN^i^:^<7)gt^'t7x-:^u^v 

liiil^ii?^iJ^ffii^rW^^b^fT5o 53^ti;^)^^>''f 

[zmi^^^^<r>\t.. i^mmm^:L-^^\^v Y^^m^M 
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[0 0 5 2] m2<Dmm^mtLr<omi^^^itmmit 

{f^/<^yy7A 1 o 3 tmnk^—^^^^ 10 4. mi^ 

V h^j^a? 1 o 5 t/^^vvrB 1 o e (r>m\z.i;^mm^m. 

^tua5 2 o 1 ^SAL. jivz^rBA o 6(c53^ti^±aM 

[0 0 5 3] ^^^^kA-e. Iiti^x-:^^u>> h^^^a? 1 

0 5(cfciNr^i$^tLfrgtSi^x-:^^u^v h^l^Lfi^^^ij 

[0 0 5 4] 

[ifci ] 

[0 0 5 5] ni^^Hfc^^n^mm.Atmn^:L-:fiy 

V h^m%mm/K[t. /^vt't b i o efci^j^^ti^So 

[0 0 5 6] ^^^bB'Ct^^^bA.tl^HtlcLr. Klife 

[005 7] i^m^^m.Ati^m^mmB'h^j^.vyrB 

1 o 6(ztS^trt^;K^<t. 53^ti^±&M*lJ^§|52 o 2(i^^Si 
T B 1 o et^ibm^mTit^ 1 o 7^ai:^^ti^o 

[00 5 8] {^sfe»-T^ba5 1 o 7 ]>An<o^mm^(omm. 
it. m^ <ommMmt\B\cxh^o 
[0 0 5 9] ]>^±mmLfcJ:oi^m2(DmmmmizJ:tl 

iS^J;{)<?f^^b^tL^o 

[0 0 6 0] ±iz!i(Dci:a(c*iiiteff^tj-e(*. ^^^^bcD^ 
[006 1 ] fd:fc\ -tf5m2(DIIJffi?f^Fj-e(i:. 



^^it^-^(Dn^m^i^mx^^m{z^^x. n^it 
-r^%m^:L-:fi.>y h^mmm^i^^^Lx^^m^htd: 

<m 3 (Dllffi(D?f^tJ>m 2 CDUffiff^FJlzfclN-Cli. 2 O 

cD^^;u^;bN^t#^;h,^glifc't7x-::3^L/*> hSlSl^ift^iJ 

[0 0 6 2] :^mmr^mizi^{ir^miikw^itmmx{t. 

A::ti^ti^il«^^^bT^-^c7)^^^(i^±^^^:^ (* 
eiib p p =bit per pel) XAti^ti^o W^i^}^^^ 

tit. mi^n^it^—^<r>\d^y h^mmiko^xcomm 

pp-efc^o 4 b p p(Diii«^-l-^bT^— -^fiij^msic^ 
Lx ^ y2(DX^'^xls>ha 

[0 0 6 3] :^%m['^^w.3(r>mmMfMt[.x(Dm\^ 
^^^^b^M^*lll6(c:^^tl'Cl^^^iu-efe'§)o *iiJSff^ 
Set Lr(7)iii«»^^b^M(*. m 1 (D^mwmomm^m 

^^bgM(c^bMt^/^v:7T A 1 o 3 (tmtT'-^lt^gP 
10 4. H^tW^^bT^-^^ltRa? 1 1 0$-Ixy^4.L. ^ 
±S)^^:^A;tia5 3 O 1 <l:xj^J*:mgP3 O 2^#^aLfrt 

[0 0 6 4] m\^Xti^ 1 O 1 ;6^^^^1^tT' — ^>6<A;b$ 
tL. ^±^^-§-:^A±ia53 O 1 ;6^^^J--^/-[Ccl: Uti:^^ 
tLfc^±$]^^:R (fg^^±S)^^fi) ;6^^A;b^;K^ci:. S 
jS3^^ffl53 O 2(CfcL^'C3?-f ;U^aStRg|5 1 0 2'e3?-f>lU 

[0 0 6 5] ^-r. SjS33:^g|53 O 2^Cfcl^'tffil^^tl 

y {^^^^^-^^-mwM'f^y) (coLNT. 117 

[0 0 6 6] 
[gfe2] 
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N 

JV 

sumdiff = 2 (^1 — 

i 

[0 0 6 7] ±tExtct:y0Jf>;bN-Cfc^3{)<. m^iHtA^JH 

MS Eii-tfp-efe'So 

[0 0 6 8] ^7cfcy^:);6^^7^)<. 
f^^ ^ [z It ^ I ossym^ - ^ b # ti 'g) ft 3IS 

(llifeM37-<;u^ffifa) losslessm^T^-^;6^^^^# 
^tL^afeS (^-j^-es+p^o - 

[0 0 6 9] ^azttcDiiU ^^;L.^^atRt-'§)(C(ii£$E^ 

[0 0 7 0] ^TM^tT^-^cDitii^x-:^ h^j^ 

[00 7 1 ] 

[ift3] 

i^ = -;^p(^) log, PCS') 

[007 2] -^LTnisic^-rcicaic. wi^^tifcmn 

>^^(7)]ii^T^— -^^cDJiV hP e— H;b<4. Obpp-C$) 
^ii^. ^;|iJ^tl^a^fE¥±^r4^:^(*3. 6 b p p-efe 

[0 0 7 3] mWL^yj^-Zfiy^ h^j^gP 1 O 5 ]>m(D^ 

[0 0 7 4] \>j.±mBMLfz<^o{zm3(ommMmi:^<^ti 



[0 0 7 5] ±^<r><^5iz:$immMmr^it. mm^—^ 
[0 0 7 6] ^^^^BMrnrntsimmormiz-oi^ 

[0 0 7 7] :^%mtm^(Dm^ c^ij^iS/ixx h 
[0 0 7 8] ^fz. :^%BM{t±^mmMm^mmr^fc 

vX^AXIi^Ml^CDP >ezL — ^ (CPUllclMiMP 
U) (c. ±lEIIM^tj^||lit-'g)Tg(DV7^ h^icTO 
^^py^Ap-K*«$&L. Z<D:7°py^Ap-K(cfi£ 
o r ± f E V X ^ A ^ I N ( i ^ M (7) P > t° ZL — ^ ;6 < ± f S ^ f I 

T^v w X ^-ift^t ^-t±^ z ^ led: i-j ±mmmMm^mm^ 
^m-^'b^^^mcDmmiz-^^ti^o 

[0 0 7 9] ^f-CCDii^. fifEV:? h'i7:cr(cF^t-^ 

^tiztji^j. ^(d^^p^^^^ap- Kg*. :ri/^(7):7°p 

j*fi*j(c(i±|E::^P^^ixP- K^*S«rtLfclElt 

[0 0 8 0] CCDlt?d::?°P^^^^Ap- K**&lrtt-^lElt 
LTf*. 1^J;^(S7'P^ve- T^-fX 
/\— Kt'VX^. ^^t^VX^^. ffefi^^T^Vx^. C 

D-ROM. mm^—y\ ^mm^<Dy^=E^jt}—\^\ r 

[008 1 ] ^fc. ±IEP>ezL-^;{)<. «*&$ttyc:7° 

p y ^ A p — \^<DMzm -ox^m^yu X ^^ijtpr -g) 3 

^(Ccl: y . ±fEIIJte?f^FJ(7)^lt^;6<ll?i^tL^li^f£(t-e 
(i7Ef<. ±tE ^"p^^^^Ap- F^t^^>\dzL-^±xmm 
L'tl^^OS (Th^U— ^-f >^vX^A) . 

h«<^ftiH] Lr±iElliteff^ll;6< 
ll^i^tl'g)li^^ct^^;^)^'g)>'°P>:7^'^Ap- Kli:*:^0^cD 

^miz^^H^o 

[0 0 8 2] SIC. Z(7)«*&^tiyc^°P^^Ap- K 

P>ezL-^(D41t^ffi?S7K- K^P>ezL-^(c|g 
J^S^ tifc^lt^tlS5i^- h (cllt:* ^ y ^ i; (c^&$rt ^ nfc 
t^. ^(D^^p^^Ap- K(7)tB^fcS-^lNr^(Dlltgffl 

iSff^ FJ ^ ^ ii ^ t 0^ CD iBEi ( c # ^ tl 'g) o 

[0 0 8 3] 
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[HIS] m^it7.^vz^(Dm^Mmr-&^o 



[HIS] :^%BM(om2<o9^mMmizm^w^itmm<o:f 

[US] - - ^f^^ ^ ^ (c It ^ 

^ ^ 3^ $E ^ ±^ ^ CD i5£ 0^ m -e fc ^ o 



1 ] 



13] 



103 



101 



104 



102 



105 



109 





























/^7 7?C 





























110 







LL 


I 


HLl 


2 


HHl 


2 


LH3 


2 


HL2 


4 


HH2 


4 


LH2 


4 


HLa 


8 


HKS 


S 


LH3 





LL 


HL 


LH 





LL 


HL 


HL 


LH 


HH 


LH 


HH 



LL 




HL2 


HL3 


LIl 


SHI 


LH2 


HH2 


LH3 


?IB3 



Ca) 



Cb) 



l'^/\^0 : LL. k'<;H : HL1,HH1.LH1 

U^tU2 : HLaHH2,LH2, \^<JUZ : HL3JIH3^LH3 



101 



102 



105 



201 



106 



107 



108 



109 



-202 
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T r 






LKl 




HH3 






HLl 


Hrii 


• * ■ 


LHd 



(a) 





LL 


HLl 


HHl 


LHl 


• * ■ 


HH3 


LH3 



(b) 



101 



302 



102 



105 



1 rte 

T 



Iy^Dt:- 
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37 □> h^— vCDiSE^ 



(72)^0J# mm ;S F^— 5C059 KK10 MAOO MA24 ME01 SS06 

mmifl5::^ffllET3tL^3T@30#2^ SS11 TA69 TBI 3 TCIO TD03 

y >J|*St^*tl^ TD04 TD12 TD13 UA15 UA33 

UA39 

5C078 AA04 BA57 BA64 CAOO DA01 

5J064 AA02 BA09 BA16 BB12 BCll 

BC21 BD03 

9A001 EE05 HH27 KK42 
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